INTRODUCTION
The NEVOD-DECOR experimental complex ( Fig. 1) was created for recording all the basic compo nents of cosmic rays on the Earth's surface [1, 2] . The complex is located on the territory of the National Research Nuclear University MEPhI in a dedicated four storey building equipped with all the required systems that provide its operation. The complex core is the NEVOD Cherenkov water detector (ChWD) with a water reservoir size of 9 × 9 × 26 m, which is arranged inside the building. The detecting system is a spatial lattice of optical quasi spherical modules (QSMs). Each module consists of six flat cathode photomulti plier tubes (PMTs) oriented along the axes of the orthogonal coordinate system. The QSM spatial lat tice allows the Cherenkov radiation to be detected from any direction with an identical efficiency. To cre ate a spatial lattice, the modules are united in strings, each with three or four QSMs with a spacing of 2.5 m along the detector, 2 m across it, and 2 m in depth. Altogether 91 QSMs (546 PMTs) are included in the detecting system.
The DECOR coordinate tracking detector [2, 3] that represents a modular multilayer system of gas dis charge tubes with a resistive coating of cathode was deployed around the Cherenkov water calorimeter to measure the angular characteristics of recorded parti cles. The DECOR's side part [2, 3] consists of eight vertical eight layered assemblies of chambers, i.e., supermodules (SMs), with a total area of ~70 m 2 . The planes of the chambers are equipped with a two coor dinate system of external strips that allows the position of a charged particle track to be determined at an accuracy of 1 cm in both coordinates (X, Y). The angu lar accuracy of reconstruction of muons crossing a SM is better than 0.7° and 0.8° for the zenith and azimuth angles, respectively.
To extend the feasibility of measuring the energy deposit of muons (both individual and in bundles), the modernization of the measurement system of the NEVOD ChWD was performed, as a result of which the QSM PMTs (FEU 49Bs) were replaced by FEU 200s, with a low rate of counting dark noise and higher sensitivity; the two dynode readout of signals from PMTs was implemented as well, which made it possible to reach a dynamic range of 1 to 10 5 photo electrons [4] .
The technique for measuring the energy deposit in the ChWD volume was tested for single and near hor izontal muons. If triggering occurred at two and only two DECOR's SMs, which are located on the opposite short sides of the basin, and the track parts, which were reconstructed by each SM inside the assembly of chambers, coincide within an angle less than 5%, then such an event is called "OneTrack." It is assumed in this case that tracks of individual SMs belong to the same particle. A line connecting the midpoints of the track segments within each SM is believed to be a muon track (see Fig. 1 ). With the given geometry, the threshold energy of muon recording is around 7 GeV and more than 30% of all particles that cross the detec tor volume have energies above 100 GeV. A substantial part of the muons in this case generate cascade show ers in the detector's matter.
THE TECHNIQUE FOR CASCADE CURVE RECONSTRUCTION
The QSM spatial lattice makes it possible to recon struct a number of cascade particles that move along the shower axis (cascade curve) on the basis of analysis of response amplitudes of triggered PMTs.
The technique for cascade curve reconstruction is based on recalculating the response of each PMT that "sees" "OneTrack" into a number of emitting relativ istic particles (Fig. 2) . It is supposed in this case that the motion of electrons and positrons born in the shower is directed along the shower axis and the axis itself coincides with a muon track. The quantity of charged particles along the track is estimated in seg ments (bins), into which the track is preliminarily divided. The length of each bin is one radiation unit. After the analysis of responses of all triggered PMTs, the obtained distribution is fitted by the approximate analytical expression for a cascade curve [5] (1) where y 0 = ln(E 0 /ε), ε = 73 MeV is the critical energy of electrons in water; S = 3(t -t 0 )/(t -t 0 + 2y 0 ) is the shower age; E 0 is the shower energy; t 0 is the coordi nate of the shower generation point.
Fitting is conducted by minimization of the func tional (2) where m is the number of bins and k = 2 is the number of sought parameters.
To determine the number of particles N i emitting at the track segment, it is necessary to divide the PMT response (to this event) A PMT by the PMT response A 1 ch.p to the single particle with the same geometrical track parameters (see Fig. 2 ):
The number of particles in a bin is averaged over all the PMTs that "see" the track.
The PMT response to a single charged particle was calculated using the formula (4) where S PMT and r PMT are the area and radius of the photocathode; dN/dλ is the distribution of Cheren kov's photons in wavelengths; α is the angle of inci dence of Cherenkov radiation onto the photocathode; θ C is the angle of Cherenkov light radiation in water; η(λ) is the PMT quantum efficiency; L(λ) is the light absorption length in water; and λ min and λ max are the limits of PMT sensitivity. Distance between PMT and track, m Fig. 3 . The dependence of the PMT response to the pas sage of a single particle on the distance from the track.
